Increased luminal mucin does not disturb glucose or ovalbumin absorption in rats fed insoluble dietary fiber.
We tested whether increased mucin secretion due to ingestion of insoluble dietary fiber (IDF) affects small intestinal nutrient absorption in rats. Polystyrene foam (PSF) with a true expansion ratio of 54.9 was used as a model for IDF with high bulk-forming properties. In Expt. 1, rats were fed a control diet or diet containing 50 g PSF/kg for 1, 3, 5, or 7 d. Small intestinal mucin fractions were isolated, and O-linked oligosaccharide chains were measured. The luminal mucin content reached a maximum within 5 d after PSF ingestion. In Expt. 2, rats were fed a control diet or diet containing 50 g PSF/kg for 7 d, and then all rats were switched to the control diet for 1, 3, or 5 d. The increased capacity for luminal mucin secretion disappeared within 5 d after ceasing PSF ingestion. In Expt. 3, rats were fed a control diet or diet containing 70 g PSF/kg for 7 d. Glucose (1g/kg) was administered orally after 12 h of food deprivation. The blood glucose concentrations did not differ between the groups. In Expt. 4, rats were fed a control diet or diet containing 90 g PSF/kg for 14 d. At d 7, portal cannulae were installed. A mixed solution of glucose (1g/kg) and ovalbumin (OVA, 250 mg/kg) was orally administered after 12 h of food deprivation, and responses of portal glucose and OVA concentrations were monitored for 120 min. Although luminal mucin contents were almost doubled in the 9% PSF group compared with the control group, neither portal glucose nor OVA concentration differed at any time point. The results suggest that the short-term ingestion of IDF significantly increases the luminal mucin content, but that this does not disturb nutrient absorption.